Transcript profiling of immediate early genes reveals a unique role for activating transcription factor 3 in mediating activation of the glycoprotein hormone alpha-subunit promoter by gonadotropin-releasing hormone.
Recent studies profiling immediate early gene responses to GnRH in the LbetaT2 gonadotrope cell model revealed increased expression of numerous genes including activating transcription factor (ATF) 3. The present studies demonstrate similar results with GnRH administration in vivo in ovariectomized mice. In this model, ATF3 mRNA was markedly up-regulated at 20, 40, and 60 min after in vivo administration of a GnRH analog. In alphaT3-1 gonadotrope cells, ATF3 mRNA and protein were induced by GnRH in a manner consistent with in vivo observations. Pharmacological studies implicated a combined role for the activities of protein kinase C isozymes, ERK and c-Jun N-terminal kinase, in modulating ATF3 expression. The role of ATF3 was further investigated in the activation of the human glycoprotein hormone alpha-subunit gene promoter. GnRH induced the alpha-subunit promoter-luciferase reporter approximately 16-fold, and this induction was completely abolished with mutations in the dual cAMP response elements (CREs) or the combined inhibition of GnRH-induced ERK and c-Jun N-terminal kinase. GnRH induced recruitment of ATF3, c-Jun, and c-Fos to the dual CREs. Overexpression and specific knockdown of ATF3 by small inhibitory RNA implicate a functional role for ATF3 in mediating activation of the alpha-subunit gene promoter. These studies provide clear evidence that ATF3 is a key immediate early gene induced by GnRH administration in vivo and in the alphaT3-1 gonadotrope cell model. These studies support the conclusion that the dual CREs of the human alpha-subunit promoter are the target of GnRH-induced MAPK regulation through ATF3.